“Calhoun 


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1986-06 


A system for Korean character usage ona 
graphics laser printer. 


Lee, Jang Hun 


http://ndl.handle.net/10945/22140 
Copyright is reserved by the copyright owner 


Downloaded from NPS Archive: Calhoun 


| Calhoun is the Naval Postgraduate School's public access digital repository for 
D U DLEY research materials and institutional publications created by the NPS community. 
sa Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS'‘s first 
KNOX appointed — and published — scholarly author. 


LIBRARY Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


am. ww 
— ove Ahh ee ot 7 sD 
Ds Detar een Beet ded 1 (eGR Ned ote ard At er 
| J Cd Cia ee | hs Pd 4 Ps C sdndre Re | (©. bee ~ =P Ae rr 
La 4 ed ih ee te Te oY 5 Arete ay tBush bared baer TT 1 HP aT , 
. + 4a a Ct ue ae "7 ee ee ne | Lhe PEST YA Marte es] per “Ot 
en s oe he + ae Varta A et ee AD Ce REST) S.0cb- A 
e+ UJ r ry ry | Cae oe Ot or err aL BAD? e Bas e.g phi ee Se he ot Ps 
or J Nt A AY 0 O84 0.24 airs Athy OER tr Ady 
i Lee ee) ae ee é. tt & he CAL omy te bene deere Lees Ce Oe ey tera pers reel 
. O B har a v L J ne Le PT a'4 48 ¢ 1: a C723 wAe | ie eae Mee eo: ple ben ee Py vt 
. Leh Clare 7 irae p ’ i ae ee Le Ee eee a oot Ue ee ee er ee Ie Ye tice bet et OY et ota Sod ok oY Oe YY 
“een rae} , rare 5 ee Loe Lae Me te Y) bh te ye TE) oe ie Yn Gera ene Dok ot to a 
H Cte eke ath m Lat het Led ee eens a ee Ane oe PP as er iSalbtt lt Ta errs Cri 
a n ee SL ee Oe Wy eee S UM SEER A 0 a ee siete ht a or TP Roa Le Lory 
i | Medes al er ae ted | Rae 2 ot Paik Ta ey YS aA ey oer 
A re ae He's a wn Tar 8 a Ae ety , (te Bie od by, Pigdrpremes aoe ee Wry or beh ie SU at tarter lath A] 
Y , > 4 ) aioe ee a t eis de tnd ok Bim over lend Le eM toed SOP aeh Betad, me 
ear a LS te CLE ar ret a7. bee ee bate MC ie Cay Sra a ee 
" eee. en i ee 4 , vey 
H : ee WL Oe aa Yr er Ve 
. CET | 








































4 ¢. ot Ot ay ed ned 
ee PD ater ET heart ry Prpartes Cem ONES Dryer Fired ryt are Rte 
r hs Te Se heey at ear ie EES ae arora eo WAP red Heli gl ee bth eh ee Et 
A ea ae ra rt H i 'e @ Arlerm a at) |e 
: e*@ ona 0s Phe ale i I ade ee ee en : 
a) ow er) ee) eee, ee Fi 0 eae) ee Ld Wir Pr ty 

A AUR TE Se Track art re pt eee S : 
A eer eae 1 ty pe} a O megs See Ave Boks YG a: 
MOG! WP Ol mum ata Veena ane a ee erty 
MS YE cae Oe Be tye tall eh ll “Srey Re te 
Pare '¢ ¢@ monet h me Tt eee * 
ee, Pe) lene, 
taro 9 Lk em ae es r 
Se eet % Sound od 
t 2 we a! ltr eta ce Ol Pe res ee Se 
ciel SO 2 SY © 3 ap teed gly? oy te ee ea fe Or Wr yr Lt 
ih * §eeaga . ee ee eT UW 

Lae a | 


bee od gl A ek) 
reer rirtriet ARE NL Grit Wore by felon irk 
5. oe 2 ei eT ire MAB & Oy Cray * 
Ca Le bedi aks her or perk} nn 
¥y BO erste eh bree Mo Lt 
e re * uy 4 J 
Mtoe Mnn Aad Savin tee ; pee tA ° fa 
Rpt eeaakdk oe et hehe OY DD Te bd tai Le lope tae lah Ly Te rn Meth tod 
Lee | WP 9A 5 apnea g fhe a EY eerrrer icy) eden hare Mook ot TY or rd o'er le hdbei dk te 1) ae 
a & 7 hii De War iets Ha Ok Cen i Pr Tea) ar ape ekel LE Pe 
ete eMart te TEL TTT SPerepe LN 1 ir Near BL ar ae ors rae 
tit. @ DiAley a ® eter hn TTY eee ve ee or Coy Aunts 
Seeders! % 99.9 Lar ye @ arene ba eo Pee te aes cacy 'ce: 4 Petes Wy Sin gten 
hy re | Vykab) plait tb L Ben! Care tS OF ye H&A ae we A A Locke het ee ee rey 
- CMY? ar EPL sree “Apr lee bd Ra SK et Ug ST ER TE ee eat I Ce erect aten Perea 
. ? r a te Mie i oY fy Oe eT aL J U ™ 
’ s ee Ore iP et $ UCSC MAS ® siete tes ait: Piety @ ialare tals Ee Rr rey ian b) bts Neko to ee Toner oe er ee 
’ ,e ant eae a e A ° ig he AMO hte ie a ey Ps Cr ” ba eb te LT. ie kt vars 'a, 
me ee) Lr ke es ‘ ee A ee ak ed LY peeing Ma Le Tine pao Nee MY egy oT 
Hay ‘S-0% 9 Atal, 0's Zary 4yy, Cadet, ape dele AS Steeles. tte ial t ike tedn KY ea4 Yochar oe) 

5 oe 0 ae) adh de ee Lae be ee eit ie Oe a bea daee St oy ere ae ber jh =) 
ok ine eee YY hon Bde tx ¢ Tee ru es Ww hin 4. alata a Ok) athe’ bit het IL TT ry , eter cy Corey ep ae ifs 
Dou tae sa Me Te Br) ar ty a tee I ad So) Le eet MLSE oe be Ly Oe rh tes re ie eel 2 f Pe Yt td beet eates nigh ten 
ee Ae ae a Heer ae ae Pat oe LR eR ye Poise td ee ah eed Seed ke 4 idee YO) at va er a Aad ast Lit te 
et. Pe ee Sa ee ort TPR Ae Oe ata BA a’ ‘so yaa eh otalg be Aphe te Loe i Ten a  ) we ald 
Wi Pree RS LI el Ao Wim ane, 6/1 Wetmarasy Barna ee tt ME BR Reve et adetact: 
r e¢ mha@er ¢ re Pe ey a La ee | ata ie Role ¢eunth ei ke Core th rrr Sthlora le 

| “ts 8 5 mPa fn + Le BS Le Se 199+ is an . 
Oly ay 4 ; 


oo F 
‘She bdbah cine 22 Oh men mee 5 Sf2°@ se 4, ak x 
eke me Vere ey rir pew 4 ioe eee Pe wey Le ONererh a aimee na ene Sait 
4 A ea er ee Me a ed ee eee ee I 
ry a Y a a Wt ware sg teat eg ale 
5 A Fi * . 


ka toe et ey 
"86Gb ee Oven 
ee ro ee { 
® aL on | t facving 
no F 
‘ t é ; . Fi 5 


































N a a) ® feoin 

7 i) °e% a3 4 i a eer} 

' a) ae ar a ey Yee Fy tin @ a oe | 

. A - YS ae eral Oe oe Be ere rn 
ee ee Be he a Yr 

aU Ua fg a¢ "‘a or 

P af ha | eS 


he ee rl iv 
Cee tee PI Ter Ay tite OIE 








ney Dehieloaod | opps 







ee 






ed 






cy 
te erinwayia are, 
e 7m 7 ba het hE erry ode eke! 
ae MY Papo edatteke de Le et ea hanks Me cdecthesdeaione 
bibdate Nok t Pi tp ea ir tat tog sth teak Lt ne ee 
Heeb tare me LP oh Seon bebe et lq) me’ ere: : 
A WAr A taht ht] Sid ory Webi Phen 
pees Th eer es phat sderiekn oe eT Snel dtepuderiomes rit Ld kentthte tin 
ad bt: ot Tey ae te ie er dott e alan t em a a es lesa yt oe blah bork ioe! yn hepet deat rinkscd bt od eye Arbek te tee ee 
a . : es MO a he Sar BP ae Pee +A to Ws VA Abnale alate Le Le Le ee ied th. ST te tk dha tel a pReketenk toot On epee wer iuliatienh sheet Le ee 
v7 te peut ed Pe Lom Pa Wen « ee a ae Le etre drt aati hy Yo el te a va halen rah Lisi el Tine een) Austad ok ee et 
S "4 a | Pai ee A Sa NON Oe Nahe theta ae ol bee aes tae ele ad Sika e's se Rite t bbdaeee dee MLA TL) btn Reh ee eh ees Wie: 
B om r ay} cn , at it th as a2 Pee PMc TK oe i a f 
on] . 0 Aik ee he ee P 












LD belive a a Te Tk Ae IN ie: 
eat rh ee ay W oe i Obey ecco e Oy s,m e: 
e are ee eC Pa ee ole Nie ce ue ee at oe a) 
oe a 4,.aef bt Me Wt es ey few Pie eS a | aA ere MLDS Le WH One, 
es a ee La oe oe ee ee Ley Or cP ae Stee ee th wR REG 2 Li saat oS 
' ee Ve ae ae hee eee ee a 
a 1 Ly se Oe 5 Ci he | ee ee ee es < 
















































a 








toe 
b petal sk te Coke btonhal et eee 
978 ae ee Wwe blaine tied adie aes band enigi 5 ~ 
, ned hadith aoe td Cea Cedi a hth ee tele a hotel beirdepeuhnnenameratiot 1 
: ; oh Me oh YT bea dient Nadel ek od Eted Perini rh bab tedahet tn ie tit te 
a gin’ ‘es an Ar ea eee a at Weer ok ay CH ba looe lat. - i% fee 
er ee 8 Ae rm Foot ate On & Sym err) A eee we : 0 ri ny * : 
er. URS A Tt, er ear afte yr i 
a * MY Bt acerera ity a, a a ae oe | f 
aa 5 
A ree 
a ‘ ty 


ee es 
a phy ecg! EE be hedndesSdach nig dee ey Tey bd 
hols Wade ett Mh tere belek atl 

Wha tote Ciel? aoe re A 

a a ae hak ane et UJ 













~ wedi emer Le ' 
v2 il nasal bee a ee ee bpd tee ee t o'~- 
er rer tree trea bo teh Any ye bed be Cail es Boag 
, ’ %} by na Pppphdeehed eb-otele tbat aoe ke horde Mette keene MOE bette eee 

oe . “ ph a « “t Ly eo aed la a ie pee O eke ot woe tere ot ppt Nn d-ededala, Mok TAT hd 

‘ 5 7 rar fj aot ee 

. rn ¥ 4.47 4 vi} oa hat See eos Labs Sn Pom 

5 pete 





YRMa ees oe ae he Le Yee Peet 
1 eo eG wy eds ee ee ee Maer 

7 CLS ee Se er we Se heres aes a Le Pere ey 
Li eS em ek le 8 ete a Se 
re ba’ ee ry mit 


a Cok oe % wey op ae fe mies 

a hh ebaneiedie In-ady adeed Co. C0 evbiedicte de Lado apea-beie ae 

beet th ne Ee tT Hob pars CL nt LTS Atha tetiaid cho Te Dartderti tool hak eee 
SOF bd mi le i tee, belek tat! 


a 
's = Weteatagn Binds,’ 






5 a | + Gone: 
y Me le Eee Tee ty nn 
bak baa eS Ci ne 


















Ce ee er er ens Pie tote eS ide aleteabprghedn Oe 
ie ee er eee ed ey a Le ee een Bed A) ot AT ie) b antmasentenaemendie ete 
0 u Y : Vara ok Ce tro beter tpn bad ink ehhh b leheleriet reataslart vane sesh cee a ee eee 
na’ Sf Gal Salata a 9 Mme Olt Gert stains 8 * rey et ad Reedho ale ta Sener terre Ly Sele 
A arure iss Os UO te eee Ob its } ree ee ee YA Var hie arr iaed oN Ly a. TY 
Ce Sr i a a Cae Oe ia ar Saw ie ae eee Mom eat , A@ 61% 970 fo! dec kln eo et , 
Yr ary ae | eft mts? 2 Ma ret ay Pay 4 er ret AE ear 8 J fe ae te 
Leas fon CoP hilar, Cee Se ee 





Lsctesteeedesti eed te tn) on 
hte LL td eet beth te tela Phd blenders. a inedieahanteten aan 
ims Rede rere eraser | va 
+ Lae eo De ee tee bd cheek Mt 4 ; bade kOe nyt b alee ete atin te 
F a " Ae An eS hte TIP TT rer i UREA erty elie me te a Sdeth oh dake tet terete ee Le 

rey ates ao har ty ay nk ips tyalecnt BS fal atae ft, Bil ap nen ere eS Pe hdetehadhal te, 9 Ae 

ae a er ae ae kk eee Siem aft afy, a. & rv re a Md a ee yy 
Tet BAT eee Ret sae Sorry ort Coe Lae te yh PP eae t ert Pore) eis rey Ley rR MN 9 Fags tiny dole 
i Ee ees ee 7 


bce ee ee 
i sat bm Reed Mane Wr Alas Oe: iper nh ave ss a Rpensttestin ote 
- . : Mead ule aed Btated bet Nees Mob ieee te NO eh re iy 

ie cameos Ma Py a ale i UL Ts ts oy a> rao ert atte Media Take es, 

a fe UJ ° 


‘ : Se dia ted ee a th. 
A He } 4 af ey pohsedantaa lyfe, Mae 2? Ett Leh eee 
bh ee ae TP ete ioe plerhee hahaa, Ged, Tee pie eet kr eee BN hr ae er Prete 
Sa beret ind | oom Ale ete! 








oe re oe i Ue et ewer Pee gisiete @lnler 
be Bb I ie Nd YS 










































, , A : . Cai 

hind om tte | tae 

As ta Ce Litas 5 Ary s 

Wim ate 8S lal ad Meee Lee tEN 
Se Lr} Aatetm, al 4 





te. pagel 
* A edslesh ime perhanh oe oes TLS bende er 
rk Dy aclaa blake ht eae aT eee heals ir bnnetedtrenieete Loe byte Merbne teh ek? 
ee py i rt Ay tpl parssbai td 14 RC a kd merle eee de hth Seth ea rnd ey ON ih elit hee re eee Se rere, pepe 
2814 ot PB alas ee eA) eshte eed li odetd TET Pe oF ate Malad Lt My Be eek OA bshenendn tals Leh tilel pale ete oe 9A dhe at nb age, 
oN VWreg. rrr i th ted ae EL 2 as ating Oe CT blest td te te1 Te ey: b dk ek bahar ttt bab ert pemeham eee LST) SMe tl oR eee we ws 
eke tae te Mo ot MOL a Bt a Mirae ta tety ot arated 9) eal he hae, Pa Biel gh en 7 ieee eshte ee 19 We at ol .w, wind oe Lal ated of 0d eee pee ra be bt 
ar ith eee alg!» a: ‘er phases rh a Ppa dnl a aes Sh YA ho Coen aii we a art at Sate beet pinto toh tebe cried & 7 ow iene es 
wo faleta crn) rohit} Ae ale, Qeedar n'a more! hes Se laine ear i! Che i : Sat. a Lebel ate) ry tetra, ew ea ok te, ik iggy te, onl oe See eel - 
Sift t Nee bTetain' af Hol bod Pe he ony BS os AS of e. nny boone tie te Tr or 1) ce bdhewent PETE. ecbadotek teeth nt? Ce ee ptf Re 2 
Ane a Cee ae bear a fied ROL it or tes ee ere ee vid path eee tes) oie Pan Set eee ty b te bab Ea eee Semele ®, 
Le Tr ee ee ON sie are Poe Se Let Rea pba eh ae ee Viet toi bn iret 
ay S ae ed Ow es Ar Y, 


bron Aiadihenicokthadke <i Sree ae 
Phi wo kt he Pte i fon 
% brute dn eke ee baulnbdle- + be ae rs det final blah 
re ‘3 > re lone eate et hs hee pan Steet 4 bine > 
Dl Spidey ee Pa pei rh-todenh See 
Cy 2 ey 


A reg 
Pee toh let 
oy 
















ooh aa sy rs aT 

ia tran ecsrae Dafalnlene Ran aha Le ean acata na 2 SEK ecg 

Hee ME OTe TE he) hes ade >on ba 3 ape Prt tanto teat eT ¥ pyheded cai ee pepe em eS. S 

Ll Mt lel alge a8 al Fain al elnn Neo eke ee belt ne oo | Lr aes poll a eee Pete ee ee A 

Miao ee te ee weld g rh acd yer eteecers Sh eleebtt ot. Er One tea ‘ ae tip fe sate 
[Lh ben 


npleriy Eau ernie Peon Lee 
b ‘ a + ira eerie bia hak eye awe r 
ne 3.2, or brn nian O ature eh de Lee ee Lo Fe fo Mandel Lee da ne Pili anak ry 

W yale 5 assay! pie tone La an ae Ta Be Ee beat AL 

0 a ar ort) ee Ta) Fr? 





Mien ag miele 
















2 Sy © ie Ci ae Reds 
7 aoe ieee] Slates dlan teal aa “ufeeh be id 
Dake fone heheh Doce Bo Tee, a ae , ae) ine Sen ene es 
: LOA ko ne LY PN ee Fe Sth GLb ae ledbcheme Tee ee Pt bak Veoh ky tne ee eT et Caine sla dent 
© raf AS Bite te ane a Ce. OnLy en bie oo! atm a} eretRin Teper yey dee homes lage sian ear at eer et otek te bce Ce ee 
Z we me hy Ptah ale ed Em atbe ad Rial aan dtetae pitt ical Leet ene a a ean besa en Cee eae doky th 
ae fie Mic) paral, bie sige oe wre! Ye en er ph eteinteren sb heheh bebo TEs Ea ein’ cy pe Den : a nd 
eu Ce merry ea) baat ok Clete Co be LA ae ad 1d te woe of cr 4 Pe) a bitgdebtend wendy lbh Le eae avi 
ee Lar eee ee ae ed ee nS a Loh ke ere be Wendl tk Vhs Tin tt hed et er 
F ata AA aleoda hu Fat a he ehh ay hy: me Laat) t 
SLL Wl, aa} 


ee Oe 
a = WM ek Lee Steet 
bab I> Beale ae b dplaetuede eee Crs ed 
H Pebton tt Sloe hae Tink Se ae 
. oie itd bi brGs Ltt Ca hee 
ele eb rss Cube tlc) cats : 
SN ae q eee ey Pe ed tosks c 
ee all La eT ce oe D9 of fegate of Wa 
9a! Pe ats7y, C S eS 


, Se be eee Ti 
eA Aen ee Ant Sa btn; 





- se chr ape 
5 kein ee Pee eo 
Cd eteid Siar ata fac a oete tem een et ee 
arto lcd sh OE Ler ot eR? 




















A ow 
Sag teeys ink. Adlubthe bth pe oe hee 
? be ote he ee bles eda di Melead te ie lhl tptsbrbtie- cael! baat a mek. = AS) ry tie bh ae fe. ae 
ae leet a al hav TaN Lt rie Vee ran beer ibaa iit be Lee Ore ah a wef rent a ee 8,% 
td ar) aah Hate iS Rte rs bea cds eee Peers ipb eres enter eT eee bat RN al etre 2 er OP sa 
Be, Nie aw bMS Ce Le 1 So Cry Pere eh eh de dk Le ees (oars Pe hers cho Sekee: ee a ee baeherib cob h eLetter rae ae ket ee toe ” 
Vk tg a a a "pCO! pfarate! ty id Lk ad theofner i! Agee’ etd cai ee ee ee Foley ma al of Shoted eich lePdeoL il aed Oe | a eta 
Lee et Se See ey eens peat LT eRPee pare ea ed shee were ee “ 5 be Reberhetieh Le La) a ae alr Sor eae) ro <o 
i Se en LS Ce Pe rth see ONLI fac edm lalate! é iat et we ees 4 bebe ie Lat eee ma 1? ee es 
ir > UF bo tatn ot, i rt al eer ea ae dark eho Liat eae pe Wd . 
‘iy ate we rea ats | ts Soy sey Tae Phereen she me Ph ‘Coder dees 
eS ti ae ee et te ee ie sae he ae 
£ sf efecntot Feet heat 


eae ee ie heh be a ee leer) Sta Sy fn 
LSS ie tee eae Seah at rere FF Oe aT eee Fe) ia 
Tee aes heal Skid at ta t Ee tio is ei 


7 and 
ee a ree) F cate eae ry at —— 
Lancet ty os mh ae. Pay ae ye, tp done Se bl ghd cinta oir 


: 7 
en ary te Me ar ert ae 


5 esi elin Gi? eter CPST eRe eee Od 


’ red ra eT ite Ce 
wm 


-¥ 



















Seater toatl oh. 
f ’ . " Ss AS OS Le or Co a hay tah yy ee es 
. ie eee btede ier} ninco ty ie ay be yl gee iy ~ #5 booed er - bet 
yede of pgs » oe Legnr eh ioe Sab at bh yt ee ater eee le ae eee fim, | a SC Nee 
ee eC Por ani Hib bat Rh Pata ree ae beer ant aiid tate | Ledaock check eee ht ee FL de oaee he Lee e tm ew te 
oh ea ee ir Cay alli ore Pe Hid ile ek ATE LN ee eer od SFE Scat aborted ws tinea Tare be aoa Ae a ee Se PA a 
va in BR ATP Tree Holton * bribe eal thea i ga Te eee pe 
aero ried MOF, SPE tek Lik Ue hte aa 
ye he Ce edt ft & 







a a 
Sue eee t -echee et uk Aeee ot rae Oh 
tera tke ct; § bd Mog! ac eokr er mea = 
























































































































































* eee: A Vidita aby Os Pietegte Sy edt Meleck we io b-$-4t oie hae, al aa = st 
De tee aL ae et WOLD ark Dn Ce a ego Go eee  arlek a . Ss bo byt de : cn al) a 4 
543 Ra. eS ae Pe Mee a fod 5 ease te ae TL te Pero Peer ry peated re [239 Se a oy es 
LALO Ste th ae Ree at reir ee ee yet Se CON Tet hee bef ; ‘if ee 
eG rear TC es pe ee Roba tb ait Fi et, are, oe oes ee 
°, 4 Ca aro ical rae FE Gee Dobe depo rat Pt tee ee eS 6m) 4 
iY PP ER eRe nie ro Prabha Lela eter eta, AAs 2= tat 
ay ed Peas hE IT naz ad Car hte "Ee Nat 
yi PT urs eRe tLe oe ea eee ee an ae a 
bd tar Sat oe fe Vie es i UNI s ee Peete y eo aay Ee c 
~ fart td np 4A SSM Ta itch a eta bine thd oe eee Ped Mae ete 
A alas Waees Weel NP Ree aige arn, reese ae ee ae 
P a eA a re ad a SE es See Fuh Pay ae - 
. ow Pe DRA Ars oe Dae were} Padi Ft oe eh aoe aid ©. Pe ee eae Pr 
A eau ate a ee ee bh Weve ahd De ee Ot 4 Fey oe of isi ge 3 E ve er ee 
i “, at Ne ltt ara Lat oe ere | ar aera eis pire ee Lo ee oc = hat tel Sg 
- a a ae] LC ACR A Pv OES ta el ies a ee th, Ste Fie rbd eae ar La eee 
a eke eyy é Care eee) atta h Tl ate et ioe 1 nth ene “Pp ero # Teed Snap bce des ote pt 4-4 T war 
nS SfofLene afady'bey of Pen eae Pon | abs ie te rie mea bs Vin i Sua s Bae La ee ed pies hole ay a ae eae 
. eee Py Satay Phas) a) e Sr TATE UR: Meat iad ate Sede eee ee te ME Tt =? hy eels watt 
5 Dee ie ae ae te oe He ibid ae hear kOe Ie ae ne bP cn. ab bed ky om 7 ore boeteie cei dN a a at Pal Pee we! 
G + a4e ga Sar usls ye, at Gtecrates mr ay es beter d kote: UY fod ay i he Sie SE eee Te gt ee ote vin ae Se wed 
Ae eed Y fsGry beta ered 252". Py Fal oS 5? ay Pt RS Cb asa nil ae Gr Bnei NS dod a cd eas Mat a aoe. | Ome 
ee 5 & are ee ar TO Pease ae) Rp aman Cot elt eS hh it One dt ot ee Page ed oe 2 el oe 
Parone 2 rT A Pet ane fot ERG, a OSS ae Se ees ais ah aed El tt oe Rghate tates tt Teer ne ed ‘ne 
oan Te 2 Ha ACE YT ct ete ey me | kp eater re ure Pe; O SOS tae ee fig) poy) Cal ee ac 
reed & | p * y ere rad oY Ae 3 Le 
H ae zt ed SOME PPA Fafa her ts ik a 3 ok Oe Piet eed MSS ree ee ae HR fot yy Ren ue a 
Pest TORE AT Rpt cutie ire bared Coa Ae Se aE) tale ee ll ec, 
COP rie ho Py, Orth aera td Pe) of asd «” o Lo le A ‘ 7 ~ 
a FF, Or] 1 Roe etr it pee ML Ce ebay ty tales, LAY ead hr eee rer tte y Pain tat fet OR ey rn ae 
Re ek ar ae eed Pie a ere eres bey rly ae per et Lem ante bain t e aca ad ae CS los den,” 
x Pe ee af Me ads * ah oe BUEN een! rot betel diced)? it 1 ds i 8 rt ig SA dg iw eat ile 
2 WAR ie ats doe Oe ie af eg Ee ies en ON tte ee esr F bt Sd de ah 
as ee ne rs Th OH ody ocak. ha Pattie. tee 
ih tb ed ah door a CE Basie, ff 
f Le Le Ss Lee ey hie art ct 
: ve tae | of, * «te rt be ed uM 


: * POMEL 2 er 
el tad de ed ri ana aed 
beg erie ens Pi ae ae ere ee ade cod 
Poa a RR alate titi eo etme a it ee Pid a 
NEE rh ae tah ok RP tae 
Le Sayer Pete pe) Ni ae eet sxe 
’ 


Cee 


of: ad Pen is oo eee 
OOO ne oe —— Ca “ 
op uate alt Cae eat 
Cae tet at aes Pare 04 etal a a eS 
it Orso Soe ae oe ote me an: aa ire ta aes 
A ae , eed ed ot ete 

ae tea 's wlga> gf “a . 
din here ap NR Lh 1 ee aie Diy she or ae A 
et ht and Cee es eet rd 


























Ur . ar) Pa - de i a - 
Ata C Sik meres ht eg rs hee ome od Ets S s = 
a 
A 


ae 
OF tbe geee ste 0 8g 
“Lp tng i eae UP, ee 






























bide ph a me ae peed 
PEL #3 wey (ty LE gS Cri? Pet 4 Cae 

- nn Srehi an cee PLC as dd ph ete SOM eT te ees 

£ *ptety, OF 22 oy ca Cha ae . 

ie 8 2 eo fh ra) A 

Ia te aoa 


PD tg had 
at hie ia 2 
7. 


os 






































































































































































































































































































































ry ide 
bi ON Nas Lig 1g) oer a ee my I re 
Dd tte Lie ay ot oe) ede eda etek rs ” 
P ASSIA Lt ord aid rt Peo the ew ve as 3 
BON oP PE Mh Med ade beak x Oe Og Site ahaa ral er a 
Pain de Sa ao Cate) bet pea etal el ot ees ilihae et 5° af at Ode sd ay oe f= 9 . ew 
or oa CPt aon . a ih ae Ue eae OP toe nie MPG aeu pare cet a Oo Datla ihe ede 3 Le aY ees ata 
er C ee o4 a4. Rw OO CI i Pract otyeet be Pn a a fds teen PL tas BP Ce Pe ee pa AS Sele eek he ea: tet eS om o- 
F ee et ee Or ce ay Oey are Fe CRONGC a Tits tari Cire Rr re Peay Wa ia oP i 9) ent hel ted Sieh BS Re oes Che TT Pee tee Creer cidade hae tall Pee ne 
. ‘ eds a irae Pec ry Oe aD ee a, ee” i ie eee re) ay 7 an) See Dee: oa eats th aed tay aCe) Da da dak det toh a ko SFIS. Ge meg? = ge tin Pad 
e ‘ Cn a) 0 oe 4 fe Fi ie ame ORD Ser rads fires om 1 Renate ets tenets fr gee uowtenwinge ees Pp a Ad en msrsg ig es iho be aeeetlett hon a a ot lade Li 
« 4 For tar Jae) Cs Oa a) pe der Weret 4 fee sf Ft) ME Clam ae pol RAS eh a ar me te Ses seseseresy ag CA ae hfs gard deat oh at bc tliat 5 ae 
ae - ' CSC WIth. Sek 1; BCG DSi LACM AR nur 6 are ar ane Fear sea G GOT eT Ee ae bt rs Me CR eae Fala gl col ier eet toe tere Cale 
5 e . p i re , e fet, TRUE Pt rn 07 a pr prea ire dere Ot or ty Oy ide een ey ie ial ot tides al hd Wek bah Pup ipeaetiar 
A A A Cra i) Bury pemeLyUet ts WI Oe eae ‘ pis eo ot ae Oe : AY i nha ae aa tel rs Ton fy ops Oe Eh yes . 
Fy A P ran) i Aeniuie, Ca Ar ee ere (rar Bey A a Uae a ees ry) Ur hea . cae ca re ee) ot et Yall a Reem arate er ee 
- F ; " Te oar DAGON AA cgi t: cr See ccs Mes oo ed Pik bli 4 erie’ ag es pe MeO ear epee th ee 
p b) a OF a CLP LT CAD RO Pathe ee aoe AOL feof RM tose aS ehh oot ae orn rate Ae Pai PES ries ae 
ran ) 5 ‘ o | et ae fi ae of fe gy tsg ole x eh iN Ey * beeen Lt ee nny mab ot wet al ee Oe D aid kate 
rare P Fy cry ae ar re ef te ede & ’ at 9 lien ee tae) Pree hs ae SY ad eat at) Piva) OG Py stg ing ry dee be ee ee 
A Cty ae mar Cas Pens Wee yy Ory Ue eS Oe Oe oe err Ho MOA Mh be eal eked st eee Les dd hal sl pees de Solid athe ae of ary 
F _ et Pe er ' Ace =. CMOe et feet" a ed oe oege ra Ct aa Aan eae aad Leo lethal Poin G\ lad tiedl de ett) ies Sal te a” es 
- ’ suiaiee Pp MONCH Ch ae Rear toe: Ce ie eee) arn Ne Le ee Be engi eh a taady pte ees Pag lt hal sett er he oe Mle 
- ree A Fi rac atc CiCSUIO enn fick 0 Parra a 88 os Te) craters 9° 8" tC 08 pam beat mga dens pe Sone - 
e ’ , o ‘ A i Fw eT ee Fabel. tied Cateda DP ar a ree St re PP OPE ¢ 
Oe a ete OF ec e a Oe ae ea) os ow bfeyt ip been dni ct af Set tne ala ddd oddd f path! et a at 
a) Z, wt. CP os ae ey) CA Sey sack Wa ry] at ESE Pry Wh eden LE as otal Tee ee ens a 4 TE Ie wn a ote eel: ed" 
P - ara aS 06 ALLE Day Oe ee Te he aT | LP ee ae ae ee eri "# strat Wie Fageee ede tot Lee ee Cdk an Vat DE eT E ae pstremtteet Aigon an geged roe, eet 
eas Ce a 4 4t yte ong dyes, USE BO YL Or. rr] Pah Pe (ah ete eter) ana Rahal gh ta al Lae Pe Sore ates Lillia ghee al deen Maat ae Ld adele ht ot 
‘ rea Pa Cr | bagi Dae Tn ae Le Sa a gta taf Maal Fate stadody te , ped pip ote Lendete ol aall a aie ® A Npetie ahe onthe ak ih eh bee ae Oe eee = 
- LA ofr gir IF, Ie Or a) CRA Lo tae oe ee ARN Ct eee er fe far r ded Lal ote te ery eA rare eat te Pe ere eye gait A ll inal 
Ce Re Pe 7 ae Pie LL Ie Pa aL aS We DPR GL TE oP Pe) ae rg Wii added lt pe oP eee bell a td baa! call bel eal | OPES. wag 
uF 48,0 r ey as Ore a Pap ey as AT el att ey btn ti a et sa ro ae truth hale tet st Lei Pa et er dated ae ee map | obs tebe) eee 
ie Cr ara Cee Cg Lf OL eee r ReaN ey a ee) tl F bad dey Ley Lees °@* Peleg wees - © 0M gh emgtee eg LA jae 
: bi. ti va a re ot Ay Pere Py hee Bri a Th ete E Pho iu oe he dd Ftentey gree coe re 
eee AY ae Te ey e A AW oak st ae Pa 8s ah gee ah ae ee ee 2 a ee hy ee) Bigfterane, Caan woe P 
se UA ag a f Oe tet EL 6 Medeass ay angels fle arity ad ee inet ar Th 
A Cr a aes te a, ee iter SCO kT Rey ie i ‘3 ate een 
ADA SOME Ari ee Fe 5 ae OP Mis EP tT ee fo the a M-detde peak Seat ak a oe 
rio ed @ige Let a ee ers ie a Fos ff 059) pommerge gig hte eT ai Pah Ad Cede oy ee 
File Oh ee ny io 1 Pia ee La ee Ot ae! th Ae ee Le ee od rn “ iw iivrmee Le gh il ethan ae | 
ae RA a LAT RO OOO Iara ai tar ir ion bee WARMLY erie tenes a a) Batata ne oh ns 4) eats tey ee S88 Pe TP, 24 on 
Vee oa eae IT er ver eat racia) Cee ie ae] et ee LA D Math LIT a pt ae nde = Ss Ath oh a niletan di Let Deal ce Pty eet 
- LOUIS UE OR Dr SNe ST PCN) Shih Cite Le OL EF ATLL epg etea ge C4 ae : a a dbl nia Pa! stat ee oe) Pik terl oft fat spent Seas tether ee earn 
Cer ae oF er Ti renee a tre rd i a ee ee * . “9e9 Bil Rad Tard Stet Pere Phen sl Iota’ stare bleak a Tae nee etna 
Cn ee i adi Tr ae er Poel Bogvere fj tty sengrag Labs ot aa aT tae [el iat he oe baa be a od ghee LE TY Et Adah kd bd tthad dol alal at a eeteheme: 
® Ou ee err Ch ar a eS er 0) 8 AS ese dee iy ¢ co . Lad ee a ere Lit bdadhd bol Ae LY a eat hy ete ey edb del ea i Ol Wiad eld ol a nt eG 
F rar ha UA EeersuC ral corr adr array Vy ar Le Me Se Aee hae Le Cee Dat HSL WD ok Se an °@elte Pi qegene earls Ah sd ee cal a) 5 cad as npbagil al gh cha ones pote) 
Wene Sef AO a Tet rie eae Deo eT ee heh A we Ce ere) Ra ek ad bsp eld i ak ieh de ee DS ee Be Pee RAC Heit te aa ed ( gladdiabe tek otal oh Yt od bape -20h atleast tes 
P fF wr 3 On st tial a plete 46 tO Po 4, ot dees Pee ee Ly) rrr ieny, P30 #9 fe eae om ye Cob ee ee Ty SFL 88 Couse Cer sh @ PR oie bil A a kot wereay Seidel a ier een hh i ad aol ae gS 
eer Cid Mie at Ye ps ow Pr er car is Ti eT ed Lee er eee LS Py iy Pus fh sevars GARE! NP Ves quae aS peace: ie bathe Sobol ook ST ot ot eee Singtel Ae 
ee ee) Ta Fi ve i» P da. ae 2 Cre sar iy S.atersy Ae Pt dt Cri aay Tete eee lat ah ot eee) eh Mee ets 
y Gl drill too CHT cy ae | on aT Ged Wag debe” et pad, era oe i Meet ar RIP EY eee Pak peer Pe dikh be tl ee Rat ONO DE oe 9 + 
n E - F ce PY a ee ee wD a Da Ta ks Re P| ve 7 Oe Oe OF ea CC # OP aN gers li oto Tire) Loh DA TY Saha dd es bl ober 
r Pe Ie at od SO wer ch a SP ee Oe Oe le eS a) ait OE eae ae at LS Ae a ed Vi ne AA gothic vi tre Wadia a eat O Nab ded a Aled kT) 
VOIR Uh OG ar LO a ey re tf AE Fe ou at ote: tablet Sr a baa ee) UF ON Ie 0 astigesy rat a eth eal ee eT ne ba eee 
; rs OCA eC PS ee ie FOE Nae ara teg bg OPE aed ds Ree ay ice Fre Veiwalery Fups Se OF He we beet Sade OL atk ee eer tent Lind pata iat es 
Ltn) I et Me Pe ert tee bah ie As Ie ae er bet AL teas EN Bee Tif i p PI ret ee ees Bek tite feta pata fees 
e U i PO TTY aS Pear at Tey) Liu eo ae Gk LY Pete Pas Maogsr-a Cea pili ditdd a’ det FWP Ord! pope day ot mws go 
P ey Ce ey a lr Se ee Ysede ater Le Ae oe Ie 2 Ld) bea 2) HES} gerade ¢ Val A Pw poy 5. b beh lh elias So a) olathe ited nell aan Ll ar ot od 
CPL oe ee et” ee r pe idate eat oe pine Ue Crue i rae CRAP ot we io th Deel a Cee eee hl A hd Le pik hehe Age td ee Siig thterh dn pag 
Aa ere ee La LOO ae ee ee Weed Vets D Ut: mde ly [Lt ae ee Le Pe a Pieler) Meee ee all Tabi shake To ee tall dh Al kod A at a 
UA ee ae de 2 a ol Lae oe, Ser Fed yy ginnhse edhe ag be Lt te ae ees eA eED aS Ee Te) Ue re Linaeh dibedl AL ak ok st ot tt bari Mhdl ches iat sl bh Babel de det a ae dene at ht at 
- ‘ £ foe wit i Ts ts eee ee Pree gee, 3 ey ed ep” tet Pie Sia ta ar) tpt BR lt eT eT pti ot LL k The deh be a flchaal Leena tainted Lefasguptedearlpath haere 
' - et Cee ee | ee ee Se ae es | ¥ haan eS oo a Pe Re te ed te Cer er P gases ings Firpeey Meth deta arte re rt Piper mpagh perce eolelolns octave Pee 
A cae LL eral Py i ne OL CPs or a ro Ue ee et Mert) Ald at bo My tot Lh hak tol Sean) pd be elie al ce LP ae ope i dil delete leial ott) F Porites dhe tute oat nt 
p, is A Lee e220 S29 FaF Vor epasesge? F hoe a7 LY eS oe ae pW REDO Pt aha t of tery OA sedcaal trad bg iit TA Dp eghath cal fad tt SP NP ce bink Woatah hae ne Pot. 
A ve pF ob By ¥ Wel pae Ae ae Pee i CO en ee Te yy) ehh ae oo Bt hey toting y asiena » aT | a Pepe bacletra hh al ot a) Pett Sai Map ainflresiines Rhos 
A i . 8 5 ‘oy Pat @te gs ee ee eS Ae re ce Oe ee es Peele. od HT Ger Cd et Dey oho vi Gf Pee COR Cat ae Oe ere ee eee ra hhh a MD Sera Peple tit Nat nah Satbel pile teine Mee Papeete bene 
‘ Fj - ’ rs e¢ om) ar? 7 on ee kd Tn See ee CU aa) ar) re Lt a Oe Pee “ervey Vie eae eel AR Mie AT arabs be) Pp ideale Phe ol ated ead Td Ree atte Teter ball oh A Tt ted \ dad deledthlaacthahant ts gant tho) me eh ane 
fs ? i rl ee eee Dae 4 TP an ae a ee ote “anets | CORAL En ale PRT Ty aN A Mae ee UF) Mate Nag hebat Meal LM of Met i ed PAR PULY etree De teh eat a edt 
r ae car) S ar a) er I i Pi O ie > eri fet Jagnet @ A baa a id PT Oe he Cy aoe ere vie Le SAA od Te Ae eee te ket dol ot hy Tt tL) AGG iii tehnal ae he Lok) ol eas ecitetetiagh daar ae 
fe ’ Ae Fy) Ber aT FEO a Pa, a ee oR? Faget tay rae Rees Be Ak ey Laer te FeV lw Oke aE e. bhph a RTA tly ery peed hstih ba ttehsttneehdenehetehee ota ie eee 
ar} Whe yi Wen a fi Lt re ac? i | PP. aie dae id i fot OS dk oP Cane | O 6} Gate hae LA a ed UN ee ih Chiara REC H Rbry al¥ow jig: Piette sthtde on plrtona mat ae 
enn a} > es of) A tr Nie prtes « Pe a Sat "is Vea ORS eae or on ee OTe AR AKL BO ct te foe a bs CLT arti ac | Beek deat aed +1 ae ty a PAbledaliciy a a Wp piaadesiehh tetehenta encanta fee 
Pr 4 ad 0 oy y 3 i Lal oe Le ae 2) Ae A BN A) AC) Vet MR a Oe TON Mey a hiner POPs # Mary Mtb Sr ok teers PDO ER vgs gan RebDhelondid beads sf) Sh diledge 
‘ é La i. D a i * I aa. a ee | | @2 6 6 be. Aa Ot iy Pk ey NAIA A Rye ae at) Py Leek de a ae he ee Lis Li pGhidieh hi ikea el attr rte) bind thpdeteh denn lnm ahadel detec ce ee 
A Fi A r Sat he é ’ la ee hy Omi dtonges LAU ae rye fo oy Sivauye + bt ‘oe LD aie ad | Lidphtbins ahd wr tek) fot Nr pr hobs ie esbthah dental ol eat eet 
7 ’ a | “er 3 wee ey i ace ee | Pn ar) } ‘ ane eM aay Bea Wee fg PLS oe, a FP OMA V Oe gow Lelie vwhabel fatten geal oft eannteenttaalett hr 
arn} 2 ® my ay A See ed OP er are er ei a | eRe Pee eM Ltt a) i at Ye Pa Y paper abelriictelet valerie tenet farce cenbedl nd 
s aes Ae n A F Th A AR A 0" an ' va AAA it Oe SEPT LT PT Pepe Lh IS ak Oe eset PPPs Maken el rast fetter fret Setabelichd 
a; a) Ca (tied Geet Ve eh Ee aa ty a OF 9 Oe a ese re) es ee Tf Laie et ee RY Japa s i ‘ % b deta ic del ad da) be ak A 4s ealedenstenle tod eal dak oh ol be 
rer 4s? r Ua 3: Feiss ve ah, ri a) toe Sa cle Fe Oia tie Katee eo 0 WP sees ae y ot 2 aevbodl the het dhe et aad vet Leh LGubhbt-tmemhdictedm ali th 
vi.) 4 Fo ‘8 es eet ie Dae ee ad tel [oF 88 2 PY M7 PB Vedo dG seReED ¢ ines 4 ere pag a bt eel Te eee heecbek sade bk 1 tae ee ere) Oe oe 
Ps o ae i) Oa nk tO ee Le 2 68 OO, BG A of We) E>ONs Ge hig K phys Pee ae ke ei) Ma RC er ara em beth 1 tad calanldd eetch o el eer 
Py t ey q Cie A an ey ee 2 5 N ie a LY ee TY CN eda UTS OR BO Aes Vern ds w, Real he Ae ve nh hls Wiad ebehae aires bene y ola tenet ean bee 
A 5 r Cee Mare le yas Lee ¥ ’ RAL oS eee vie ee) Lk Pee OP th a La Me ANn OD tht De m Lpaoh olathe nal kt titel oT Nigel pled ah Dh ged UM bids olan boas 
Py PEt) : . ¢€ i ee oe ; ny UR Lae OB ey Te et Be) nL AE Rl ae ee ae) 1 Pee ta Lert} La CA he ga Gry Lib tadteh tiie oh coe ne 
A 7 é OD p an] Oe Sar ¥ merry 8S feasts ae Lr at ae] od Tal ih oabe i Ege adda Lid of cette Tere lnathaadedd at aide eee 
we 4 eer ree , % + Pant ETT ee rd, obo yy Pat wede se) I ON eit eet ee be LS phe A oad 1 Lhd dhe pik tad en Madhint ih sh ok hak L bie tehaend ated 
7 ary co 3 Po Cte Ae hes a) bai ea MAL aR LL a ls eee OO ar ae) bil De ie AL a eT oe BA alg Yin pie LN seat terete yd Ld or Fishin gocinctnatiedtvades 
: rs 7 1s A Un emer Sire CH ett cr ay eee Bg Sel a A aT en dA Ae OE er ete opts a bo aD I) CEASE ee ort ae cera! he-heetutednspeetpedlh 
P s ‘ ee as a a Je ae Sa ee eR Oe Oe ee Oe beh he at ee ty Che on oe) A Ah ae A a nl dt 2) Modal ht mh ectil ere An Feel Ot tate techy breech hag s th 
’ 5 oe WA fy ’ Pe ee ¥ ae id el ag Ae oe We BA ricedterel state e. (het eh, Ants wa ESE teeta RaSh cmt poeta nah fo hagniaiiindutadbaine 
ri f A % a oO Pi, och r ge on Te wfe Worn ~@ Ustpre Pe ; Dahl at pS tlhd the Lapd Dipidin ae ee eel ee ad 
’ . r} a 2 ae A ores a) a | Leecese Lara) a ak ad Pes rp hha Harn ee Vitae ay LaeRa Pak Pe 8190 a Gage L Papert eee te eT Khel He ee 
P F - is an ee) oul at Pe Pitas ct a MT Ms ae PS as ithe ti Menara ttt i Pipiatea. a ttt Ted ht phake at po tie on al ta if Doh hn ats 
- r ’ y ee ht See 2 1° era Ho 0 OG FUE Yor yome! ay RO a ak ae Tj ad Le ey Oe NIRA AML ot oe bl Fe a tas Mag bebehbh kod Pattee ten es haAetnastthctel daadeins +dn abe no 
e a 48 nea ; Dh Ie ac) Pa tae De Dn i COW Be ae LER TO Oe te WHS Hi guspig, hE la kok Tee peed Netblrhaclad Setmntachth Lin cneted nd of et Peter A) raat 
FA Cr a or) a a 2) oe Si ie oe Leer 12} LANGUES) Dae  arie? SePrelga te Lil meet ae st ih S OS se tt oe LL on od oh Veh heh ule tis Leudtichtiaatietee ni. ro 
‘ A a i H P i SP | * ag yay * Cae te ae | rm wl aaa Yes PrP ads ae fe ot 4 bay ee ha Dh Ud a tr ol Dette), bathed teheraar peat betel dy ota aera afer 
] } i a a sfretyye Ty ag ee ete th ie sed pe ba hel At Rbdntoh il Sh BEL ok ah te TORT eer re et Mote Aah wih eh aL ot ot ot nt ne me at be 
c ry ps we ’ hic dlak pf g “Te vy tn hy aN. wh el dad re Tala he he A if eR ells Arte Wwe ri eabestaniee te bs 
i) ye ae we: oo, Li bee | thy eg hy a cee the Say J 5 Ss 5 3 
6 7a $ Ag! ) . ve ‘tate LAL tees nN i A sti AEs Bey She PET et iss A eS At Ga ae ered a i POR at rors our pan a Let Het nal at ot folatraet 
be ie JS CT TN aC en ray UR Bs EAT a ee RTE LTS | Ps kh At ee SJ baad die RE Lees a bleh th Rh oy hE te eh i ly tel Pn ee) 
; , 5 : 4 ers AE sane 16 yt tea ET XO POE et Bas ee othe dL 
Ff O PT ] Lil Ln es Fu ght Ce ie Ae sie bee nt RY LY tlk rh bal 
r ’ I ; Ta ee 
q H a iy a a | 
-) 
es 





TAVAI POSTGRADUAIE SCHOOL 
KONTEREY, CALIFORNIA 95943-5002 








NAVAL POSTGRADUATE SCHOOL 


Monterey, California 





Ste D|> 


A SYSTEM FOR KOREAN CHARACTER USAGE 
ON A GRAPHICS LASER PRINTER 


by 
Jang Hun Lee 


ume L956 


Thesis Advisor: Mrenhaelea. Zyvda 





Approved for public release; distribution is unlimited. 


T2317 201 





JRITY CLASSIFICATION OF THIS PAGE. 
REPORT DOCUMENTATION PAGE 


1b. RESTRICTIVE MARKINGS 






REPORT SECURITY CLASSIFICATION 
NCLASSIFIED 


SECURITY CLASSIFICATION AUTHORITY 






3 DISTRIBUTION / AVAILABILITY OF REPORT 
Mp moved On public. release: 
distribution is unlimited. 






DECLASSIFICATION / DOWNGRADING SCHEDULE 






2ERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S) 


6b OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION 


(if applicable) 






NAME OF PERFORMING ORGANIZATION 
aval Postgraduate School 






Naval Postgraduate School 


7b. ADORESS (City, State, and ZIP Code) 
Monterey, CA 93943-5000 






ADORESS (City, State, and ZIP Code) 
Bnterey, CA 93943-5000 
} 








9. PROCUREMENT INSTRUMENT IOENTIFICATION NUMBER 






8b. OFFICE SYMBOL 





. NAME OF FUNDING / SPONSORING 


ORGANIZATION (If applicable) 









ADORESS (City, State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS 


| PROGRAM PROJECT TASK WORK UNIT 
: ELEMENT NO. NO. NO. ACCESSION NO. 


TITLE (Include Security Classification) UNC ASSET ED 
\ System for Korean Character Usage on a Graphics Laser Printer 





) PERSONAL AUTHOR(S) 
Jang Hun Lee 


3a TYPE OF REPORT 13b. TIME COVERED 14 DATE OF REPORT (Year, Month, Day) 15. aoc COUNT 
fasters Thesis FROM TO 1986 June 20 9 


> SUPPLEMENTARY NOTATION 












y COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 
FIELD SUB-GROUP Hangul, IRIS Workstation, Fundamental Character, 


Pe nn i -omolmeds Character, Compound character,Gomposite 
i. a. Oc eer VAX/UNIX, Create File Mode, Edit File Mode 


) ABSTRACT (Continue on reverse if necessary and identify by block number) 


there is a current desire by Korean students at the Naval Postgraduate 
school (NPS) for using available computer systems for editing and print - 
ing the Korean character set (Hangul) for official reports and correspond- 
nce. Handwritten texts are not acceptable alternatives. There is an 
idditional need to retrofit high performance beeterl= produced computers 
‘Or use by Koreans. This study attempts to attack both problems through 
she development of a Korean word processor on a U.S. computer, the 

sllicon Graphics, Inc. IRIS workstation, and an CUrDieapability on a 
Bo. produced Tasereprinter, the QMS-1200. 





0 DISTRIBUTION/ AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION 
AJUNCLASSIFIEDAUNLMITED «= same as RPT. (Coric users | UNCLASSIFIED 


Approved for public release. distribution unlimited. 


A System For Korean Character 
Usage On A Graphics Laser Printer 
by 
Jang Hun pisee 
Major(P), Republic of Korea Army 
B. S., Korea Military Academy, 1974 


Submitted in partial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN COMPUTER SCIENCE 
from the 
NAVAL POSTGRADUATE SCHOOL 


June 1986 


ABSTRACT 


There is a current desire by Korean students at the Naval Postgraduate 
School (NPS) for using available computer systems for editing and printing the 
Korean character set (Hangul) for official reports and correspondence. 
Handwritten texts are not acceptable alternatives. There is an additional need to 
retrofit high performance western-produced computers for use by Koreans. This 
study attempts to attack both problems through the development of a Korean 
word processor on a U.S. computer. the Silicon Graphics, Inc. IRIS workstation, 


and an output capability on a U.S. produced laser printer. the QMS-1200. 


TABOO CON TENS 


I. INTRODUCTION ....... [an .., ...sstic canna 


A. REQUIREMENTS OF KOREAN WORD PROCESSOR 


CeCoeeeeoeeeeeoeoeeoeoeoseoeoeneereeeeoeeneeeeneeoenereoeneeeeeeneeseeseeeeeane eee tenses eseeeoeeaeseer oe ee een eeeseeeonseaeoeesd 


B. CHARACTERISTICS OF KORE ARR HAN GU Ip igee eee 
C. DESIRABLE SYstENry CHARS CIERISTICSs 2. 
1. System Must be Quick and Eincient ..........2.... 
2. System Must Bel ciit cements. <5 ....6-dc5cs0ses cee 


System™ ist Be Get en tem trices icicscaitee...+.0..500 eee 


Co 


4. System Must Accommodate Unskilled Users .......000000000.. 
5. System Must Prediuce a hich Owain) reawatu......s es 
6. Ease of Modificationg-] 2 = eeeeeree teenies. .cc- eee 

7. Ease of Reprodivciicnmeens sii ee ete het eae 

Il, PROBLEMS TNME DT RNG rai xe peer see eee 
A. BACKGROUND DES CRIt ty 


B. HANDWRITING eee 


@@eeeGesGeooeoeeoeoe ene ese een eeereeoseeoeos eee eeorvrnseeeeeevreoeseveeos eee eereoeoes een eoeoe sees eeoeeeeeeoneeevr ease aeeneeoeeoeoon & 


— 


fee evolve Onno) OMNES NT et... sedeccecescceeeeesee- 
een uneGrapiiics Scrcen= ts ns......... eee sees cos se 
ye Homt tor the Laser printer ................... eR ata eee ick 
ie WB Oe De EOP INE Naan... oecusces...ecacdecesseesoescosenes 
Sree tee IN eee ION, em ED NI LOG Yi ggaeic............0.cscesecreeeee 


HOVE Leslee ON rrmel O) Od ea aL MEN eH yes ssc o Sedan. ss secssscsesceeenesccseens 


lL INERCUIC iON 


There is a current desire by Korean students at the Naval Postgraduate 
School (NPS) for using available computer systems for editing and printing the 
Korean character set (Hangul) for official reports and _ correspondence. 
Handwritten texts are not acceptable alternatives. There is an additional need to 
retrofit high performance western-produced computers for use by Koreans. This 
study attempts to attack both problems through the development of a Korean 
word processor on a U.S. computer, the Silicon Graphics. Inc. IRIS workstation, 


and an output capability on a U.S. produced laser printer, the QMS-1200. 


A. REQUIREMENTS OF KOREAN WORD PROCESSOR 

The development of a non-Roman word processor is an important research 
effort, because the currently developed Korean. Japanese and Chinese word 
processors are not convenient for general use due to the many different 
combinations of fundamental characters i.e.. top, side, and bottom combinations. 
Until now, most of the Korean students of the NPS have experienced difficulty 
when sending official documents to Korean government agencies. The Korean 


word processor we have developed required the examination of three major 


problems : 





- How to develop a Korean font for printing on a graphics Laser printer. 
- How to use the Korean font for word processing. 


- How to use the Korean font on an interactive, western produced graphics 
System. 


B  e@HARMC TERISTICS OF KOREAN (HANGUL) 

The Korean written language is called Hangul. It is a phonetic system, in the 
sense that letters represent sound. The Hangul characters are written by syne 
groupings into square clusters. 

Hangul is the only script known to have been designed by a committee. It was 
invented in 1443 by a group of scholars under King Sejong(1419-1450) in response 
to an explicit royal directive to create a native alphabet from scratch. To 
harmonize with the square shape of Chinese characters, the Hangul are designed 
to be grouped into square clusters of two. three. or occasionally four fundamental 
characters. Bach cluster represents one spoken syllable of the language. Figure 
1.1 shows the basic Korean characters. There are 14 fundamental consonants. 5 
combined consonants. 10 fundamental vowels, and 4 combined vowels [Ref. 1}. 

The composite Korean letter may consist of the first sound and final sound, 
or first sound, second sound. and final sound. Figure 1.2 shows the position of 
each consonant and vowel in the composite Korean letter. That Figure also shows 
the possible characters for each position. The Korean letter contains the 11 


compound sound consonants and 7 compound sound vowels. The position of each 


", is determined by a 


character into a composite Korean letter called " \fohaseukr 
small set of rules. These rules are shown in Figure 1.2. The Korean composite 
letter has two three fundamental structure forms, 1.e.. CIV I Gly 22 and 
C1V1V2. More complicated letters are produced by the sequential addition of C 
and V. such as C1V1IC2. CIN2C2. and’ Cly 1\2C2. ” The number oneal tance 
characters produced exceeds 24.000. This quantity of characters makes the 
automatic recognition of Korean characters difficult [Ref. 2]. 

The clustering feature of Korean creates pr blems for the Korean typewriters 
because it requires the letters to assume different shapes and positions depending 
on the surrounding context. Figure 1.3 shows the typing sequence of the eight- 
letter word "Han-gug-oe.'" meaning "Korean language." The fourth and sixth 
characters are the same but one of them is written at the top of the syllable 
cluster while the other ends up at the bottom. Figure 1.3 shows the actual 
composite text required. The graphic forms shown in square boxes are 
superimposed on each other to build the syllabic clusters. Typing each new letter 
necessitates revising the form and placement of letters that were previously typed, 


an action impossible for a mechanical typewriter but easy for a computer 


display.|Ref. 2] 


a Fundamental Characters Combined Characters 


Consonants 


Vowels 





Figure 1.1 Korean Characters (Hangul) 
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Figure 1.3 Korean Letters Display 
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C, “DESIRABLE SYSTEM CHARACmiiws ies 
1. System Must be Quick and Efficient 

The Korean word processor we have developed is_ heavily  goal- 
orientated: that is, the author is ace interested in the finished product than he 
is in the generation process. However. for the user, the process of creating 
Korean documents can be as important, or even more important, than the 
finished typing documents. Therefore, this system must be able to create and edit 
the Korean documents amen and efficiently or the system will not be 


used.{Ref. 3] 


2. Svstem Must be Intuitive 
The system must have a natural intuitive approach for typing Hangul 
letters. The importance of this cannot be over estimated; no matter how efficient 
the system is at producing Korean documents, if the user feels uncomfortable in 


the Hangul word processor he will go elsewhere. 


3. System Must Be Convenient 
The system must offer the user greater convenience than is currently 
offered by handwriting or typewriting. Human beings tend to ignore systems that 
may be of great advantage to them simply because they are slightly inconvenient 


to use. 
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4. System Must Accommodate Unskilled Users 
The user generally will have little expertise typing Hangul characters. 
This is understandable as the author who requires the .yping or editing of a 
Korean file is only using the system as a tool. Therefore a Hangul word processor 
system must be able to be rer by the untrained. inexperienced and even 


disinterested. 


d. System Must Produce a High Quality Product 
The users work generally can be classed as esoteric and thus its quality 
cannot be quantified. The printed paper must be of good quality and the Korean 
characters produced must be crisp, clear and in a well-defined font. Therefore this 
system must be capable of outputing to a quality graphics printer. ideally a laser 
printer or to a good quality dot matrix printer. The laser printer is the preferred 


output device. 


6. Ease of Modification 
Documents in Korean ‘are subject to frequent change for many 
reasons, 1.e., missing words, mistyping or revision to their parts. Handwriting or 
tvping do not always allow corrections without some lessening of the output 
quality. Therefore, this word processor system must be capable of modifying the 


contents of documents at any time after the original typing process. 
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7. Ease of Reproduction 
The documents may need to be reproduced many times, depending on the 
requirements. Typewriten works usually are not reproduced with the original 
quality. Hence this svstem must re. able to store and hence, reproduce the Korean 


documents. 
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lp ROBEENIS IN EDITING KOREAN 


A. BACKGROUND DESCRIPTION 

The group of Korean students at NPS is the largest group in the international 
community except for US students. There have been an average of 65 Korean 
students for the past 4 years. 

These students have to eer grades and quarterly report to each: service 
headquarters at the end of each quarter. To do this, they have to write or type 
Korean. Most of the Korean students have had the experience of having problems 
editing Korean documents. No Korean typewriters or word processors are 


available at NPS. 


B. HANDWRITING 

Handwriting is probably the most common method to produce Korean 
documents both in the official and private environments. Most of the Korean 
students at NPS have had this type of experience in editing Korean. 

The advantage of handwriting is that is very convenient and no significant 
cost is involved in setting up the system. This system is completely convenient to 
the author, since it requires no special equipment and can be any place at any 


time. The user can also select the size of papers to produce the appropriate 


Ta 


documents. The main disadvantage with this method is that the quality is 


dependent on the handwriter. 


TABLE 2.1 - SUMMARY 
HANDWRITING 


Characteristic Achievement of Goal 


Quick and Efficient Might be only quick 
Intuitive No 


Convenient Very 
Accommodate Unskilled Users Yes 
Quality Product User dependent - quality 
not guaranteed 
Ease of Modification Complete rewrite required 
Ease of Reproduction Complete rewrite required 





C. USAGE OF THE TYPE werk 

The Korean typewriter is very similar to the Roman character typewriter. 
The main difference is the positioning of elemental characters in each letter. The 
Roman typewriter has only one combination of letters. side by side. The Korean 
typewriter has three different combinations such as side by side, top by bottom, 
and top by side by bottom (See Figure 1.2). 

There are two main advantages to the typewriter over handwriting. They 
are convenience and no significant skill of usage. It is a portable system. Korean 
documents can be produced on a typewriter at any reasonable time and place. 
Most Korean people are familiar with this system, as it is common in Korea. 
There are two disadvantages. The first is the difficulty in correcting mistakes. 


The second is poor reproducability of the product. 
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TABLE 2.2 - SUMMARY 
USAGE OF THE TYPEWRITER 


Characteristic Achievement of Goal! 
Quick and Efficient | Mazbe 
Intuitive | Yes 
Convenient | Yes 
Accommodate Unskilled Users | Training desired 
Quality Product | Good 
Ease of Modification | Retype required 
Ease of Reproduction Complete retype required 


or Photocopying 


III. WORD PROCESSOR DEVELOPMENT TECHNOLOGY 


A. KOREAN FONT DEVELOPMENT 

The Korean characters are usually divided into fundamental, combination, 
compound consonants and vowels. “he principles for developing a Korean font 
(character pattern) for a dot matrix printer and graphics display are similar to 


other fonts. 


1. Font for the Graphics Screen 

Most western computer systems use the ASCII code, and a standard 
keyboard. When a key is hit on that keyboard, that key is translated into some 
display corresponding to that character. One type of display frequently seen is a 
matrix of dots layed out in a pattern [Ref. 4: pp. 39-49]. 

The Silicon Graphics, Inc. IRIS-2400 has such a capability. The dot 
matrix definition of the IRIS’s standard Roman characters are 7x9 bitmaps (7 
dots long by 9 dots high). The development of a Korean font requires larger 
bitmaps. The Hangul letters of our system are designed to be 20 bits by 21 bits 
ep the composite letter. Figure 3.1 shows the position and size of each type of 


composite letter. Figure 3.2 shows the sample Hangul letter that means "box" in 


English. 


The first sound characters are located in the top left part of the Hangul 


composite letter. These were designed as 10x8 bitimays, with 2 bits of X-offset 
and 11 bits of Y-offset. The skip width of each character is 12 bits. The second 
sound characters are divided into two different types, i.e., the type 1 characters 
are located at the right side of the first sound and the type 2 characters are 
located at the bottom of the first sound as shown in Figure 3.1. The second 
sound characters are also divided into two different character sizes and positions 
depending on the type of character. Figure 1.2 shows two type of vowels, type 1 
as Vl and type 2 as V2. Both types of vowel (second sound) have their own offset 
aud skip width as shown Table 3.1. The final sound characters are also divided 
into two types as are the second sound vowels. That position is the same as for 
the second sound, but the sizes are different with the second sound, even though 
the shape of characters is the same. The reason for the different sizes of tle second 
sound and the final sound is that the composite Hangul letter has to be a square 
cluster. The third sound characters are divided into two different types for 
position only, i.e., the size of both characters are the same. The size of these 


characters are slightly smaller than the first sound, and thie offsets of both types 


are in Table 3.1. 
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Figure 3.2 Sample Font(means "BOX" in English) 
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2. Font for the Laser printer 
The laser printer fonts are similar to the graphic screen fonts. but the 
size of each character is twice as large. The Lasergrafix 1200 laser printer has two 
different font orientations, Landscape and Portrait. Consequently, both font 
orientations were developed. Table 4.2 represents the sizes and offsets of the 


landscape font for the laser printer. 


TABLE 3.2 - SIZE Of FONTS 
For’ the LASER ——— 
Skip 
| Type of Charnter | Map| Offet | fet | Width 


First Sound Consonants 20x16 










12x30 






Second Sound Typel Vowels 


ae 
ni? ae 


B. KEYBOARD DEVELOPMENT 






The keyboard is the main input to the computer. The user gives all his 
directions from the keyboard. and he also uses it to key in the documents and new 


text for insertion and modification.[Ref. 4: pp. 28-39] The western standard 
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keyboard uses the ASCII code. i.e.. a one byte piece of data. The Korean 
typewriter has two different consonants 1.e.. first sound (19 consonants) and third 
sound (14 consonants), and two different vowels 1e., final sound (14 vowels) and 
second sound (14 vowels). 

The Korean word processor we have developed only has 14 fundamental 
consonants and 5 combined consonants as first sound, and 10 fundamental vowels 
and 4 combined vowels. The third sound consonants and other combined and 
compound characters are generated by system software by entering the character 
by character as " Pooluseuki " (see Figure 1.3 Korean letter display). During the 
document editing process, the word processor provides a Korean keyboard display 
for the user. The position of Korean keys are same as for the Korean typewriter. 
Table 3.3 shows the conversion of standard keyboard Roman characters to 
Korean characters. The functional keys of the word processor are similar to those 
of the UNIX editor " vi " (In particular control "F" and "B" for screen 
movements. "x"."DELETE", and "dd" for deletion. "i" for insertion, and 


? 


“poe; REPRNS and "SHIFE" keys). 


co 


TABLE3.3 - KEYBOARD CONVERSION 
To KOREAN CHARACTERS 
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C. FANCULEDIFING TECHNOLOGY 

There are 6 possible Korean composite letters. 1.e.. C1V1. C1V2, C1IV1V2. 
C1V1C2. C1V2C2. and C1V1V2C2. as was discussed above. The word processor 
assigns an index value to each type of elemental character. which can be used to 
recognize the composite character. When the word processor user enters any 
character on the the keyboard. the system validates the keystroke and displays 
the correct Korean composite. The keystroke validation process is quite 
complicated. 

There are two different combinations in the case of two successive 
consonants. 1.e.. previous consonant becoming the elemental third sound and the 
before previous consonant becoming the compound third sound. The validation 
of combination depends on the sum of the index values for each composite letter. 
The system aeee the sum of the index value to determine the two different 
cases. If it is 30 or 35. then system converts the last two characters to second 
and third sound characters simultaneously. The system has the matching 
procedure for converting final sound vowels and first sound consonants to second 
and third sound characters. If the sum of the index is not 30 or 35. the system 
combines the last two consonants into one third sound character. This process 
checks for valid combinations. 

There is only one way to make a compound vowel. If two vowels are entered 
in succession. they are checked and then, if valid. are displaved as one character 


of the final sound from the Korean font. Korean has only 7 valid compound 
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vowels. If the entered character becomes the third sound. then this compound 
vowel is changed to the second sound. 

The word processor system we have developed is similar to the UNIX " vi " 
editor. This is because the active functions 1.e.. cursor movement, deletion, 
insertion, and page control are the same character sequences as vi. The cursor 
movement is different from Roman characters since the skip width of each Korean 
character is different. Cursor movement is dependent on the entered Heneeten 
The system provides the skip width of each character. the cursor movement 
amount. through use of a recognition procedure (See Table 3.1). The number of 
characters on one line is not fixed because the Korean letter combination has 6 
different types. The line length is controlled by the available paper size. 

This system does not allow line copy and line replacement as in vi. Insertion 
can be done by input mode through menu selection or by hitting the character "i" 
as in Vl. Deletion can be done by the "delete" key during insertion. or by hitting 
the character "x" or "dd" for one character or one line respectively. Page control 


can be done by control "B" or "F" for screen backward or forward. More detailed 


information can be found in Appendix B. 


D. PRIN@GING DOCUNIEN Ts 
The developed Korean fonts can be printed by a dot matrix printer or by a 
laser printer. This system was developed for a Laser printer that is available from 


the IRIS system. The Korean fonts are loaded to a Lasergrafix 1200 printer on a 
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VAX computer system. Document printing is performed by a simple command 
on the VAX after the file has been transferred from the IRIS to the VAX. 

Font definitions and other required addressing information are stored in the 
Laser printers RAM Memory in blocks of 1024 bytes. An individual character 
definition can be stored in its entirely in one block or in multiple blocks. Font 
definitions contain up to 128 characters. The Korean font in this system has 94 
characters ( See Table 3.3). Using ihe height and width in dots of a bitmap. the 
number of 16-bit words of RAM required to store a single character was computed 
as follows [Ref. 5]: 

((width + 15) / 16) * height) = number of 16-bit words required 

Number of bytes = 2 * words 

We designed two different Korean fonts for printing Korean documents. 
Each font is downloaded to the RAM of the Laser printer as either a Landscape 
or Portrait orientation. One of the fonts is the regular size Korean font, and the 
other is twice as big. Appendix C shows a sample of a Korean document using 


the regular size of font. 
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IV. RECOMMENDATION AND CONCLUSIONS 


The Korean word processor Pras has two limitations. The first is that Roman 
characters cannot be included in the output. Other interested students may wish 
to modify the system to inculde this feature. Secondly, only 1,000 lines of output 
are allowed due to memory space limitations. However, several files can be 
created and concatenated for more voluminous output. 

There are additional features that would greatly enhance the abilities of the 


Korean word processor. The following additions to the system are recommended: 
re the ability to edit Korean with Roman characters. 


cz the ability to use Hangul letters with in OZDRAW (a system developed 
by Steven J. Firth and Michael J. Zyda. 


ce the ability to enhance the editor to be more like vi . 1.e.. text line copy, 
move some lines of text. edit text without insertion mode. etc.. 


ce the ability to print with special command as in VAX TROFF me. 

The Korean word processor has succeeded in becoming a popular method for 
Korean students to edit Hangul documents with high quality. The impressive 
graphic capabilities of the IRIS series and Figure processor that were developed 
by Professor Michael J. Zyda, has enabled Hangul document creation and editing 


to be carried out in real time. 
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APPENDIX A — PSEUDO CODE OF HANGUL WORD 


The following pseudo code contains the major parts of the Hangul word 


processor program on the IRIS 2400. 


processing and 


Laser print usage. 


Not covered are the Korean font generation 


main 
title(): /* make object of title picture and display it ~/ 
preface(): /* make object of screen and then read file of 
introduction. and then display introductions * / 
initializations: /* initialize the some strings for edit korean 
characters and index for while loop a) 
make objects: /* make all objects i.e., each information's 
boxes contents $y) 
font define: /* korean.title, hangul.dis. and 


hangul.iris for displaying 


display main menu and explainations; 


while(TRUE) 


{ 


switch(menuselection) 


{ 


/* see the following detail procedure */ 
case CREATEFILE: 
createfile(): /* enter the create file mode ‘*/ 
/* see the following detail procedure */ 


case EDITFILE: 


editfile(): /* enter the edit file mode */ 
/* see the following detail procedure ”/ 
case HELP: 
help(): /* make object and read help 
script files. and then 
display it with menu 3 Aly 


Casegeewls : 

exit from system: 
default: 

break; 
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\ /* end of switch */ 
display main menu and explainations: 
\ /* end of while */ 


\ /* end of main program */ 


createfile() 


{ 


get filename(): /* get the filename */ 

korean box(): /* make korean editing box bobject */ 
key display(&keyboard); /* make key board object */ 
initialization: 

display main frame with menul and keyboard: 

while( TRUE) 


{ 


if menucontrol=FALSE then 
{ 
get keyboard value; 
if value=ESC then 
menucontrol=TRUE: 


} /* “end-of if 2 


if control=INPUT then 


{ 
if value=DELETE then 


{ 
delete previous value; 
change offset; 
change temporary string: 
decrease character pointer; 
} 
else 
if valid input character then 
{ 
put current value to temporary string; 
increase character pointer; 
iene OF lle 
ENR EE 


if last and current values are both consonants then 
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if valid combination offset then 
find matching vowel and consonant; 
change the temporary string; 


} 


else 


{ 


if valid compound consonant then 
find matching comound consonant; 
change the temporay string; 
else 
display seperately: 
END 
change the previous and before value: 
} ee end of if.. */ 
else if last and curent values are both vowels then 


{ 


if valid compound vowel then 
{ 
find matching compound vowel: 
change the temporary string: 
\ /* end of if... */ 
else 
display seperately: 
Rev If 
change the previous and before value: 
} /* end of if-else */ 
else if last=consonant and current=vowel then 
{ 
increase offset: 
change the previous and before value: 
\ /* end of if-else-else */ 
else 
change the offset: /* depend upon situations */ 


END IF 
strepy(line{index], tempt); 
edit object: /* korean main box object */ 


if value=RETURW or end of line then 
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edit object: 
change the cursor position: 
re initialization: 


Ney ene. Gilt ane 
HINDI | 


if line pointer meet bottom of screen then 
{ 
edit object: /* get the new screen with last 
three line strings a 
change skip pointer; 
Vee ecen dof it ages) 
END IF 
} /* end of IF statement */ 
else 
while(TRUE) 
{ 


switch(menuselection) 


{ 
case INPUTMODE: 


{ 
control=INPUT: 
menucontrol=FALSE; 


case SAVE: 
savefile(filename): 
case HELP: 
help(); 
case RETURN: 
{ 
savefile(autosave); 
return; 


case EXIT: 
exit from system: 
default: 
break: 
} /* end of switch */ 
display main frame with keyboard; 
} /* end of while loop */ 
END IF 
} /* end of procedure */ 
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editfile() 
{ 


get filename(}: /* get the file name for reading a 
- file to edit korean letter e/ 
korean box(): /* make object for main frame of 
- korean editing Py 
key display (&key board): /* make key board displaying object */ 
initializations: 


display main box with informations and menu 2: 


while(TRUE) 
{ 


if menucontrol=F ALSE then 


read keyboard device value: 
if walue=ESC then 
Menucontrel = bk. EL: 
else 
distinguish entered character: 
switch(value) 
case =F: 
foreward screen: 
change skip pointer: 
re initializations: 
} /* end of control F case */ 
Gace) ob: 
backward screen: 
change skip pointer: 
re initializations: 
ia send of comerol B case 7 / 
€45e 
if valid deletion then 
delete current character: 
shift one char. to left: 
else 
ring the bell: 
EY¥D IF 


ol 


Case 7a 


get additional character: 
if value = d’ then 
{ 
delete one line string; 
shift next line to up; 
} 
else 
ring the bell: 
} /* end of deletion of line case */ 
case 1: 
editcontrol = TRUE; 
case h: 
if not lst column then 
move cursor one char. to left: 
else 
ring the bell: 
END IF 
case j: 
if not bottom of screen then 
move cursor one line to down; 
else 
{ 
shift one line to up: 
display next line at bottom: 
} 
END IE 
case 'k’: 
if not top of screen then 
move cursor one line to up; 
else 
{ 
shift one line to down: 
display previous line at top: 
} 
END IF 
Casenalie 
if not end of line then 
move cursor one char. to right; 
else 
ring the bell; 
END IF 
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detaalit: 
break: 
} /* end of switch */ 


strepy(tempt, line/index]); 
} /* end of IF-ELSE statement */ 


while(editcontrol=TRUE) 
{ 
/* except the folowing areas: 
in case value=RETURN or meet end of line 
then string in right side of current cursor 
move to next line. Therefore. following 
lines of scripts are shift one line to down */ 


if value = ESC then 
editcontrol = FALSE: 

else 
/* almost same as createfile() procedure */ 
insert some hangul: 


pe IF 


/* almost similiar with createfile() procedure */ 
display main frame with informations: 


} /* end of while loop */ 


\ /* end of IF .i.e.. menucontrol=FALSE case */ 
else 
{ 
display main frame with menu and key board: 
switch(menuselection) 
{ 
case EXIT MENU: 
‘ 
sdisplay information instead of menu; 
menucontrol=FALSE; 
queue reset; 
} /* end of exit menu case */ 
case SAVE: 
savefile(filename): /* save current contents */ 


case HELP: 
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help(): /* display the help menu */ 
case RE PU S: 
display main menu with explainations: 
return: 
case EXIT: 
exit system: 
default: | 
break: 
} /* end of switch */ 


\ /* end of IF-ELSE i.e.. menucontrol=TRUE case */ 
\ /* end of while loop i.e.. main loop */ 


\ /* end of procedure editfile() */ 


o4 


APPENDIX B — USER'S MANUAL 


This appendix contains the Korean Word Processor User's Manual. This 
manual describes the capabilities of the system, its usage and detailed instructions 
on its operation. This appendix is designed to be a document that will be used by 


people who wish to generate Korean documents. 
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=, PEXTRODUCTIOND O THE SYSTEN 

The KOREAN WORD PROCESSOR system is designed to operate on the 
IRIS workstation manufactured by Silicon Graphics Inc. This system was 
developed by Jang Hun Lee in June 1986 at the Naval Postgraduate School. 
Monterey, California. The aim i this system is to provide a capability for 
Korean document generation. This system provides an interactive editing 
capability with such features as the creation. the editing. and the printing of 
Korean documents. This system has been designed so that the user can efficiently 
Operate the system with little or no experience of Korean typewriter usage. 


The system requirements for the Korean word processor are: 
(1) an IRIS workstation. 
(2) the IRIS mouse and standard keyboard. 


(3) a graphics printer capable of quality graphics production (a laser printer 
is the preferred printer). 


Figure B-1 shows the system features. Figure B-2 shows the system menus. 


oT 


IRIS SYSTEM 


1. login 


. Execute System by Command: 


% korean 


. Display Title and Preface 


. Select Main Menu : 


CREATE FILE Mode or 
EDIT FILE Mode 


. Enter File Name 

. Type Korean and Save File 
. Repeat Step 4 

. Exit to System 


VAX SYSTEM 


. login 


. Transfer Korean File from 


IRIS to VAX 


. Decide Alignment (algn): 


-v : Vertical Paper Usage 
-h : Horizontal 


. Execute System by Command: 


% pkorean -algn filename 
[-algn filename] 


. Generate Korean by 


Laser Printer 


. Exit to System 


Transfer Korean File 





Figure B-1 Korean Word Processing System Feature 





CREATE FILE 


Read Filename 


INPUT MODE 
Create Korean Text 


HELP Script 









Exit to system 


MAIN MENU Exit to System 


SAVE FILE 
RETURN to MAIN HELP SCRIPT 









EDIT FILE 





FORWARD Read Filename 
BACKWARD EXIT MENU 
EXIT SCRIPT Edit Korean Text 
HELP Script 
SAVE FILE 


RETURN to MAIN 


Exit to system 


Figure B-2 System Menus and Functional Structure 


Deeleee Cl Ores) S TEA 

The Korean word processor is invoked on the IRIS system by the command: 

korean 

Note. no command line arguments are needed. This system allows two 
alignments of the paper. the Landscape orientation or the Portrait orientation. 
This orientation can be selected after the creation of the document on the IRIS 
system. The system provides information about the next command selection on 
the screen in a step by step fashion. The system also displays a Korean keyboard 
that matches the standard keyboard. The IRIS Mouse buttons are used for menu 
selection. During the menu option. the left button is activated for scrolling up, 
the middle button for selection. and the right button for scrolling down the menu. 

Once a document is completed. the Korean text must be stored in a file for 
printing. The Korean word processor does not print the Korean directly. The 
Korean file on the IRIS must be transferred to the VAX system upon completion 
of the editing. File transfer is accomplished via the ftp program locally. 

The VAX system provides the ability to print Korean by the following 
command: . 

pkorean -alignment filename |-alignment filename] 
Where alignment is : v for vertical paper (Portrait orientation font). and 


h for horizontal paper (Landscape orientation font). 
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C. CREATE PILEObE 

This mode is used to create a Korean file without editing. The system 
requests the file name when the user selects this mode. The menu for this mode is 
displayed after entering the filename, i.c.. INPUT MODE, SAVE FILE, HELP, 
RETURN MAIN, and EXIT. 

In INPUT MODE, the main window on the screen displavs Hangul characters 
when the user hits keys in accordance with Hangul keyboard that is displayed on 
the bottom of the screen. The mouse is not necessary at this time. This system 
maps standard ASCII characters on the keyboard to the Korean characters 
indicated on the display. The cursor indicates the position of the next Korean 
character. When the user hits the return key or the cursor meets the end of a 
line (indicated on the screen as vertical red line), the cursor moves to the first 
column of the next line to indicate the next character position. When the Hangul 
text meets the bottom line, then the last 3 lines of text move to the top of screen 
and the cursor indicates the next character position. If the user hits the escape 
key (ESC), then the system provides a menu which shows the user how to obtain 
other functions. This system also provides an autosave file function when the user 
incorrectly selects the RETURN MAIN or EXIT menu items without saving the 
file. The deletion of a Korean character can be accomplished only at the current 
line. If the user hits the DELETE key. then the last character typed is deleted. 
This deletion removes the complete Hangul letter in accordance with the rule of 


combinations, i.e., if the deleted character is the third sound character, then the 
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system provides one complete letter without the third sound (combination 
changed from C1V1C2 to C1V1). 

In the SAVE FILE option, the system provides the capability for outputing 
the Korean text into a named ne This procedure also provides an autosave 
mechanism when the user exits this mode without saving the created Korean file. 

In the HELP option. the system has help scripts that are useful. This script 
provides detailed information about system usage. Help text scrolling is 
controlled by a menu. 1.e., FORWARD. BACKWARD, and EXIT HELP. 

In RETURN MAIN, the system provides the first menu for getting the EDIT 
FILE mode or CREATE FILE mode again. The created Korean script is saved 
into the ‘autosave’ file to protect the loos of the script. 


This system exits when user selects the EXIT mode in menu. 


D. EDIT FILE MODE 

The purpose of this mode of the main menu is to edit an existing Korean file. 
The system requests a filename after this mode has been selected. The menu for 
this mode is displayed after reading and displaying the named Korean file. The 
menu includes five items: EXIT MENU. SAVE FILE, HELP, RETURN MAD, 
and EXIT. 

This option provides the settings of various key functions at the bottom of the 


screen when the user selects EXIT MENU in this menu. The usage of this editing 
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system is similar to the VAX vi system. The Korean word processor allows the 


following keys at this time: 


cL 


7° : the ability to insert some Korean text from the current cursor 
point. The insertion mode provides the same ability as CREATE FILE 
mode until the user hits the escape key (ESC). 


‘h’ : the ability to move the cursor to the left one character position. 
The keyboard bell is rung when the cursor can not be moved further. 


*j) : the ability to move the cursor to one line down. The system 


provides the ability to shift each line upward when the cursor meets the 
bottom of a line. The keyboard bell is rung when the cursor can not be 
moved. 


*k’ : the ability to move the cursor to one line up. The system 
provides the ability to shift each line of text down when the cursor meets 
the top line of the screen. The keyboard bell rings when the cursor can 
not be moved. 


‘TY: the ability to move the cursor to the right one character position. 
The Keyboard bell rings when the cursor meets the end of the line. 


‘x’ : the ability to delete one character at the current cursor position. 
The screen immediately displays the changed Korean text in that line. 


‘dd’: the ability to delete one line of Korean text at the current cursor 
position. The screen immediately provides the changed Korean text. 


°*F’ : the ability to scroll forward one screen. If the Korean file has 
another page of script, then the screen displays the next page of text with 
last 2 lines of text from the previous page. Otherwise the system rings the 


bell. 


°*B’: the ability to scroll backward one screen. If the Korean file has a 
previous page of script. then the screen is changed to show the first 2 lines 
of text on the screen. If the remaining Korean text lines are not enough 
to fill one page on the screen, then the screen displays from the first line 
of text at top of screen. Otherwise, the system rings the bell. 
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The system returns to the menu when the user hits the escape key (ESC). 


The other menu items are similar to the CREATE FILE mode. 


E. USAGBeOFceT HE DPASER PRIESTER 

The Korean word processor that is invoked under command. korean on the 
IRIS system, does not actually print the Korean characters produced by the user. 
Instead it produces a file. named by the user, that can be printed later by a print 
utility called pkorean. The pkorean command is invoked on the VAX system. 
Therefore. the user must transfer the created Korean file to the VAX system when 
the user wishes to print Korean. 

The command used to print a file produced by Korean is the following: 

pkorean -alignment filename [-alignment filename] 
Where alignment is: v for vertical paper usage. and 
h for horizontal paper usage. 

Note that more than one file can be printed in this manner. as long as the 
correct number of alignment values are placed in the appropriate places. 

For example to print the file regulation’ with a vertical alignment, as well 
as file janghun’ with a horizontal alignment. the following command would be 
issued: 


pkorean -v regulation -h janghun 
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APPENDIX C - SAMPLE KOREAN PRINTING 
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